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Abstract 


Background: The prevalence of obesity among children continues to rise. Individual-focused health education efforts 
have been minimally successful in producing the necessary changes to curb this epidemic. Purpose:The purpose of 
this study was to examine the relationships between neighborhood characteristics, grocery store availability and ac- 
cessibility, and parent- reported fruit and vegetable intake and/or weight status. Methods Data was collected from 
797 preadolescent children (ages 6- 11) participating in an obesity prevention study. Individual-level variables were 
daily fruit and vegetable intakeand body mass index. Social and physical environment variables included percent of 
poverty within neighborhoods (censustracts) and mapped grocery storelocations. Bivariateanalyses wereperformed 
to explore relationships. Results M ost (78%) children (mean age=8.1) failed to meet fruit and vegetable recom- 
mendations, and 37% were overweight. Nearly 50% of high poverty neighborhoods had no grocery stores within 
their boundaries. Children in high poverty neighborhoods consumed fewer servings of fruits and vegetables (t=4.03, 
p<0.001) than children in low poverty neighborhoods. Discussion: This study demonstrates some associations be- 
tween neighborhood characteristics, grocery store availability, and child fruit and vegetable intake Translation to 
Health Education Practice: H ealth educators should consider how the social and physical environment may hinder 
positive health behaviors. 


BACKGROUND 

Poor dietary intake, including inad- 
equate fruit and vegetable consumption, 
has been associated with an increase in the 
risk of developing a number of chronic 
diseases. 1 The rise in obesity 2 ' 3 has led 
researchersto explore possi bleassociations 
with dietary factors. 4 Research evidencefor 
an association between fruit and vegetable 
intake and overweight among children 
is conflicting. 5 However, fruits and veg- 
etables remain an important aspect of 
chronic disease prevention efforts due to 
the nutritional benefits derived from their 
consumption. 6 Current research indicates 
that chronic diseases, including obesity, may 
develop as early as childhood and track into 


adulthood. 7 Therefore, intervening during 
childhood may be critical to reducing the 
risk of obesity in adulthood. 

Despitetheabundanceof national health 
education campaigns, many children still 
do not currently meet the recommended 
guidelines for certain foods or nutrients, 
including fruit and vegetable intake. 8 Only 
5% of children meet the Food Guide Pyra- 
mid recommendationsfor fruit intake, and 
just 20% meet recommendationsfor veg- 
etable intake. 9 M any of the contemporary 
interventions designed to prevent obesity 
through healthful food choiceshavefocused 
on changes in knowledge and attitudes. 
Unfortunately, the long-term success of 
these interventions has been classified as 
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minimal. 10 A shift in the public health re- 
search paradigm points toward an ecologi- 
cal approach; one that examines the role of 
other influencing factors such as the social 
and physical environment. 11 ' 15 

The challenge presented in encouraging 
ch i I d ren to i n crease th ei r f r u i t an d vegetab I e 
intake is that, although they may influence 
their parents, children do not make house- 
hold decisions regarding food purchases. 
Within the home environment, fruit and 
vegetable availability for chi Idren issubject 
to parental decisions in food purchasing. 
Food purchase is subsequently influenced 
by what is available in the local food envi- 
ronment. 

The local food environment has been 
conceptualized as the availability, afford- 
ability, and accessibility of food retail 
stores. 1213 ' 14 These constructs have been 
found to be important determinants of di- 
etary i ntakeamong adults. 15 ' 16 Furthermore, 
the neighborhood in which one resides has 
been associated with food access and avail- 
ability 17 and food cost and quality, 18 The 
few studies that have examined the food 
environment have produced conflicting re- 
sults regard i n g d i fferen ces i n avai I abi I i ty an d 
access. 14 ' 19 ' 20 There is evidence of less avail- 
ability of grocery sto res w i th i n I o w- i n co me, 
urban neighborhoods. 21 Current research 
has shown that low-incomestatusisassoci- 
ated with low fruit and vegetable intake 22 ’ 23 
and greater risk of obesity. 24 Differential 
availability of food stores may negatively 
affect the dietary intake of individuals by 
limiting access to quality, low-cost health- 
ful foods, including fruits and vegetables. 25 
Identifying the differences in availability 
may providesupportfor environmental level 
interventions to complement individual 
behavior change programs. To date, there is 
limited research examining the association 
between grocery store environments and 
individual dietary patterns. 26 The existing 
research hasfocused primarily on thedietary 
intake of adults. 27 No studies were located 
that examined the role of the local food 
environment (grocery stores) on fruit and 
vegetable intake and weight status among a 
diverse sampleof preadolescent children. 


PURPOSE 

The purpose of this study was to ex- 
amine the relationships between grocery 
store availability and accessibility and (a) 
parent- reported fruit and vegetable intake, 
and (b) weight status among the children 
participating in an obesity prevention 
program. Fruit and vegetable intake was 
examined as a proxy for dietary intake. The 
research questions guiding this study were 
as follows: 

1. Are there sociodemographic differ- 
ences in fruit and vegetable intake and 
weight status (as approximated by body mass 
index) among the preadolescent children in 
the study? 

2. Aretheredifferencesin thedistribution 
of grocery stores within the study area? 

3. Are neighborhood sociodemographic 
factors, child fruit and vegetable intake, and 
child weight statusassociated with availabil- 
ity and accessibility of grocery stores? 

METHODS 

Participants 

Baseline data from the Partners of All 
Ages Reading about D iet and Exercise (PA- 
RADE) study were used for the analysis. The 
m u I ti year i n terven ti o n stu dy was co n d u cted 
between the years 2000 and 2004 in a large 
metropolitan area (population^, 000, 000) 
in themidwestern United States. The study 
was designed to encourage at-risk preado- 
lescent children (ages 6 to 11) to develop 
healthy eating and physical activity patterns. 
The research team collaborated with three 
tutoring/mentoring community agencies 
serving "at-risk" children (i.e., those with 
any one or more of these characteristics: 
academic deficiencies, behavioral/emotional 
problems, low-income, and/or minority 
status). This population was selected be- 
cause research suggests such children are 
at greater risk of overweight. 28 ' 29 

Thestudy was conducted in three waves. 
Waves I and III were conducted during 
two different school years. Wave II was 
conducted during one summer to test the 
effects of a streamlined i nterventi on . Parents 
of all children participating in the tutor- 
ing/mentoring programs at the agencies 


were provided information regarding the 
study by community agency project staff 
and invited to enroll their children. Parents 
who agreed to enroll their children werethen 
contacted by the research team to obtain 
consent. Children and the parent who was 
most frequently responsiblefor thepurchase 
of food and preparation of household meals 
(98% mothers) responded to questionnaires 
priorto and followingtheintervention.The 
study and subsequent data analyses were 
approved by the Institutional Review Board 
(IRB#10312, 10704). 

Child Data Collection 

During one of their usual mentoring/ 
tutoring sessions, each child completed a 
pretest questionnaire assessing their food 
and physical activity preferences. The mea- 
sure also addressed home availability and 
accessibility of fresh fruits and vegetables. 
Thecommunity agencies coordinated their 
program schedules to includeaday for col- 
lection of each child's height and weight. 
N urses who were part of the research team 
conducted the height and weight measure- 
ments using a standardized methodology. 
Children were instructed to remove their 
shoesand outerwear such as jackets or coats. 
Using a wall-mounted stadiometer, heights 
were measured and recorded to the near- 
est 0.5 inch. Weight was measured using a 
calibrated digital scale and recorded to the 
nearest 0.5 pound. For two of the agencies, 
pre- intervention data collection occurred 
during the beginning of the school year. A 
third agency collected thedata at thebegin- 
ni ng of a summer activity program. Follow- 
ing the intervention period (eight months 
for Waves I and 1 1 1 ; three months for Wave 
II), post-testing occurred and consisted of 
the same child questionnaire and another 
round of height and weight measurements. 
Children received sto rybooks for their par- 
ticipation in thestudy. 

Weight status. BMI and BMI z-scores 
were cal cu I ated usi n g th e C enters fo r D i sease 
Control and Prevention Growth Charts. 30 
Weight status was identified by BM I z- 
scores. I n order to derive these scores, we 
used BM I data calculated from height and 
weight measurements. Due to age and gen- 
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der differences in normal valuesfor BM I , an 
advantageof usingtheBM I z-scoreisthat it 
al I o ws d i fferent gro u ps to be mo re accu ratel y 
compared. 31 The continuous variable was 
used for analysis. 

Parent Data Collection 

A parent survey was developed by the 
research team and administered by profes- 
sionally trained telephone interviewers 
to obtain information about parent and 
child demographic characteristics and 
dietary intake. The interviewers contacted 
each parent and recorded their responses 
to questions about themselves and their 
children. The surveys were also conducted 
pre- and post- intervention. Parents received 
a $20 grocery store gift certificate for each 
completed survey. 

Demographics 

individual-level demographic correlates 
of interest for the present study indudechild 
age, gender, race, and household income. 
Each variable (except age) was coded cat- 
egorically. Racewasdichotomized into Black 
or W hite; other races ( n =27) were dropped 
from analysis due to small numbers. Self- 
reported household income included five 
categories ranging from less than $15,000 
to greater than $50,000. 

Fruit and Vegetable I ntake 

The interviewer- ad ministered survey 
included a 28-item food frequency question- 
naire that was developed, pilot-tested, and 
used to gather information about intake of 
fruits and vegetables that were geographi- 
cally relevant to the study population. 32 
T h e en ti re su rvey to o k ap p roxi matel y th i rty 
m i n u tes to co m p I ete. T h e trai n ed i n ter vi ew- 
ers asked parents to report the "number of 
times" (none, 1 time, 2 times, 3-4times, 5-6 
times, 7 or more times) each food item was 
consumed by themselves and their children 
in thepreviousweek. I nternal consistency for 
theinstrument wasfound to behigh (Cron- 
bach'sa=0.75). 32 Wecombinedthenumber 
of times each fruit and vegetable (exclud- 
ing potatoes and juice) was consumed and 
divided that value by seven to form a "daily 
fruit and vegetable intake" variable. Pota- 
toes were excluded to maintain consistency 


with international recommendations for 
fruit and vegetable intake. 33 Juices were 
excluded because some studies suggest that 
their inclusion may overestimate actual fruit 
intake. 34 To assess daily recommendation 
adherence, thevariablewasdichotomized to 
identify those children "meeting minimum 
recommendations" for fruit and vegetable 
intake(at least 5 servingsper day) and those 
"not meeting recommendations" (less than 
5 servings per day). 

Local Food Environment 

G ro eery sto res were o perati o n al i zed u s- 
ingtheN orth American Industry Classifica- 
tion System code number 445110, which is 
the classification for supermarkets and other 
grocery sto res ( except co n ven i en ce sto res) , 35 
Small, non-chain grocery stores, gas station 
convenience stores, and liquor stores were 
not included, as it was hypothesized that 
these outlets would be less or not likely 
to carry a variety of affordable fruits and 
vegetables. 36 Several sources were used to 
obtain the addresses of the grocery stores, 
including data from the local chamber of 
commerce, tel ephoneregistries, and grocery 
store websites. A database was created to 
store grocery store data. 

Residential Neighborhood Disadvantage 

The 2000 Census Bureau's Summary 
File 3 was used to identify neighborhood 
characteristics. Specifically, data related to 
percentage of poor and average household 
income in the census tract was used. Other 
studies have identified census tracts as a 
good approximation of neighborhoods. 37 
Low poverty neighborhoods were charac- 
terized asa census tract with less than 10% 
of the population living below the federal 
poverty line. High poverty neighborhoods 
were defined as census tracts with 10% or 
more of the population living below the 
federal poverty line. Thiscategorization has 
been used in other research. 3839 

Statistical Analysis 

Descriptive analysis was conducted to 
characterize the study population. Chi- 
squares, independent samples t- tests, and 
analysis of variance were performed to 
identify differences in fruit and vegetable 


intake and weight status by the local food 
environment factors. These analyses were 
performed using Statistical Package for 
Social Science (SPSS for Windows 11.0, 
SPSS, Inc., Chicago, I llinois). M aps werecre- 
ated usi ng geograph i cal information system 
softwarecalled ArcView 3.2 (Environmental 
Systems Research Institute, Redlands, CA) 
which creates layered maps from multiple 
datasources.Thebasemap layer consisted of 
the census tract boundaries. The neighbor- 
hood characteristics were then layered over 
the census tracts to show the poverty level 
of each tract. The grocery store and study 
participant addresses were then matched 
to street maps of the metropolitan area. Of 
the 1,025 children enrolled in thestudy, data 
from 797 children whose addresses could be 
geocoded to censustractswereincluded in 
theanalysesfor thisarticle. Weexamined the 
characteristics of the excluded children and 
found no significant differences from the 
children that were included. The resulting 
layered map contained points symbolizing 
each grocery store and study participant. 
The number of grocery stores within each 
cen su s tract were co u n ted . U si n g A rcV i ew’s 
nearest distance function, the distance be- 
tween each study participant and the nearest 
gro eery sto re was cal cu I ated . A n al ysi s of th e 
distribution patterns of weight status were 
also conducted. 

RESULTS 

Demographic characteristics of the 
sampled children are presented in Table 1. 
The sample contained more Black female 
children than all other categories. Parent- 
reported household incomewasfairly evenly 
distributed. Most children (78%) failed to 
meet daily fruit and vegetablerecommenda- 
tions, and nearly 37% of children wereat risk 
of overweight or overweight. 

Individual Level 

Results indicated a significant rela- 
tionship between gender and race and 
weight status. This relationship was most 
pronounced among the girls in the study. 
Twenty- six percent of White girls were 
overweight compared to 54% of African 
American girls (p<0.05). These results 
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Table 1. Baseline Demographic Characteristics 
of Children in Study Sample 

Variable 

Value 

Mean Age (years) 

8.05 

Race/ Ethnicity (%) 


White 

39.7 

Black 

60.3 

Gender (%) 


Male 

33.4 

Female 

66.6 

Household Income (%) 


Lower income (<30,000) 

40.3 

Higher income (>30,000) 

59.7 

Recommended Fruit and Vegetable Intake (%) 


Does not meet recommendation 

77.8 

Meets at least minimum recommendation 

22.2 

Weight Status (%) 


Normal weight 

63.4 

At-risk for or overweight 

36.6 


Table 2. Estimates of Meeting Fruit and Vegetable (FV) 
Recommendations and Weight Status for Sampled Children 


Odds of Meeting FV Recommendations 

Odds of Being Overweight 


(Confidence Interval) 

(Confidence Interval) 

Gender 



Male 

Reference 

Reference 

Female 

1.14 (0.78, 1.68) 

1.81 (1.31-2.45) 

Race 



White 

Reference 

Reference 

Black 

1.28 (0.83, 1.99) 

2.04 (1.44-2.88) 


remained significant after controlling for 
household income, it was found that the 
odds of being overweight were two times 
greater for African American children than 
fo r W h i tes, 1.9 ti m es greater fo r fern al es th an 
males (Table 1), and three times greater for 
African American females than all other race 
and gender combinations. These resultswere 
statistically significant (p<0.05). 

Local Food Environment 

The 79 geocoded grocery stores were 
located in 71 census tracts. Fifty percent of 
neighborhoods (defined as census tracts) 
with more than 10% of the population 
below poverty had no grocery stores within 
the census tract, whereas only 24.2% of low 
poverty neighborhoods had no grocery 
stores within the census tract. This finding 
was confirmed by results of the geocoded 
data (Figure 1). Significant differences were 
observed in grocery store density by mean 
percentage of poor in the neighborhoods 
represented by thestudy population. Nearly 
twice as many grocery stores were located 
in low poverty neighborhoods than high 
poverty neighborhoods. 

Fifty-seven percent of children in the 
study lived less than one mile from the 
nearest grocery store to their home. When 
controlling for income it was found that 
60.3% of low income children living less 
than one mile from a grocery store were 
normal weight compared to 58.2% of those 
who lived further than one mile. Further- 
more 58.5% of high income children living 
less than onemilefrom a grocery store were 
normal weight compared to 64% of those 
living farther away. Nearly 63% of children 
in thestudy lived in neighborhoods classi- 
fied as high poverty. Table 3 illustrates the 
differences in mean number of daily fruit 
and vegetable servings and BMI z-scores 
based on the neighborhood variables. 
There were significant di fferen ces o bser ved 
in mean fruit and vegetable intake (t=4.03, 
p<0.001) such that children in low poverty 
neighborhoods ate more servings of fruits 
and vegetables. The analyses revealed lower 
fruit and vegetable intake by children living 
in neighborhoods without a grocery store 
than those with at least one grocery store. 


However, this difference did not reach sta- 
tistical significance. I nterestingly, theresults 
also indicatelowerfruitand vegetable intake 
among children residing less than one mile 
from the nearest grocery store than those 
living further away. 

DISCUSSION 

This study demonstrates some associa- 
tionsbetween theneighborhood character- 
istics, grocery store availability, and child 
fru i t and vegetabl e i ntake. The avai labi I i ty 
of grocery stores and fruit and vegetable 


intake among children in the study was 
significantly different based on neighbor- 
hood poverty. It was also determined that 
most children lived in proximity to grocery 
stores where their parents could make 
food purchases. 

The first objective of this study was 
to identify sociodemographic differences 
in fruit and vegetable intake and weight 
status among the study population. Our 
findings indicate that most children failed 
to meet recommendations for daily fruit 
and vegetable intake. Consistent with other 
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Figure 1. Location of Grocery Stores by Census-Travel Tract and Poverty Level 


A Grocery Store (n=79) 



Census Tracts 

High poverty ( > 1 0% of 
neighborhood below poverty) 

Low poverty (< 10% of 
neighborhood below poverty) 


studies, the risk of overweight was found 
to be greatest for African American female 
children . 40 ' 41 

The second objective of this study was 
to assess the distribution of grocery stores 
within the study area. Grocery stores were 
prevalent throughout the study area. M ost 
census tracts had at least one grocery store, 
with a few census tracts having as many as 
th ree. T h e grocery storesth at were geo cod ed 
were located in both inner city and subur- 
ban neighborhoods. This study may reflect 
grocery store availability in similar large 
metropolitan cities. Using GIS mapping 
technology, wewereableto graphically de- 
pi ct th e avai I ab i I i ty of grocery stores within 
the study area. Grocery store density (as 
defined by counts) was greater in neighbor- 
hoods identified as being low in poverty. 
Thisfinding isconsi stent with other studies 


that have identified differences in grocery 
store density based on neighborhood so- 
ciodemographic characteristics . 42 

Thethird obj ective of this study wereto 
determine whether there is an association 
between grocery store density and distance, 
on the one hand, and fruit and vegetable 
intakeand weight status of children, on the 
other. Our findings revealed that children 
who lived in low poverty neighborhoods 
(where more grocery stores were available 
and closer to one'shome) atemore fruit and 
vegetabl e servi n gs per day than d i d ch i I d ren 
in high poverty neighborhoods, which had 
fewer grocery stores. This finding is con- 
sistent with those found in studies of adult 
populations. Rose and Richardsfound that 
distance to grocery store was inversely as- 
sociated with household fruit and vegetable 
use . 43 A seminal study conducted by Mor- 


land and colleagues identified an associa- 
tion between fruit and vegetable intakeand 
supermarket density which was most pro- 
nounced amongAfrican American adults . 17 
A recent study of adults in Los Angeles also 
noted an association between neighborhood 
socioeconomic statusand BM I with grocery 
stores as a mediating factor . 44 Although 
not statistically significant, thefinding that 
children in householdswherethedistanceto 
the nearest grocery store was less than one 
mile consumed fewer fruits and vegetables 
indicates that there are other important 
factors associated with fruit and vegetable 
intake. These factors may include personal 
factors such as taste preferences 45 and en- 
vironmental factors such as parent's food 
purchase perceptions and behaviors 46 and 
household availability . 47 ' 48 

There are several limitationsof thisstudy. 
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Table 3. Mean Fruit and Vegetable Intake and BMI Z -Score by Social and Physical Environment Variables 



Mean Number of FV Servings 

t, p-value 

Mean BMI Z-Score 

t, p-value 

Neighborhood Poverty 
High poverty (>10% poor) 

2.30 


0.69 


Low poverty (<10% poor) 
Number of Grocery Stores 

3.16 

4.03, <0.001 

0.51 

1.04,0.30 

No stores 

2.57 


0.71 


One or more stores 

2.82 

1.03,0.30 

0.54 

1.07, 0.29 

Distance to Grocery Store 
Less than one mile 

2.59 


0.69 


One mile or greater 

2.96 

1.45, 0.15 

0.34 

1.67, 0.10 


First, wechosetoonlyexaminethepresence 
of major grocery chain stores as a measure 
of the local food environment. The inclu- 
sion of smaller independent neighborhood 
storesand alternativeoutletssuch asfarmer's 
marketsand community gardenswould have 
helped to further delineate the relationship 
between fruit and vegetable intake and the 
local food environment. There is research 
suggesting that there is limited availability, 
poorer quality and higher prices for fresh 
fruits and vegetables in smaller food stores 
compared to what is available at larger su- 
permarkets. 49 ' 50 ' 51 H owever, a recent study 
reported successfully initiatinga community 
produce market that provides high-quality 
and affordable fruits and vegetables for a 
low-income neighborhood. 52 

A second limitation liesin thepossibility 
of inaccuracies in the identification of gro- 
cery stores that weregeocoded for this study. 
Storelocationswereobtained using publicly 
accessiblesourcesand maynothavereflected 
the actual state of operations of the store. 
The methodological issues associated with 
measuring the food retail environment has 
recently been addressed by Wang and col- 
leagues. 53 Future research should gather such 
data objectively, through the use of audit 
toolssuch as those employed in identifying 
physical activity resources. 54 

Third, since child fruit and vegetable 
intakewas reported by theparent, it islikely 
that ourdata may contain information bias- 
es. A previous study reported theuseof this 
methodology. 55 Our study population was 


school-aged children, which implies that for 
at I east five of the days that parents repo rted 
their child's food intake, there is limited or 
no information about what was consumed 
during the school day. Additionally, snack- 
ing behaviors may not have been observed 
by the parents, either. Unfortunately, this 
limitation has significant implications for 
our study. In the absence of parental actual 
knowledgejdueto not seeing what thechild 
ate or problems with recollection of foods 
eaten), and with the potential for parents 
to provide socially acceptable responses, it 
is conceivablethat child fruit and vegetable 
intake was overestimated in our study. Di- 
etary assessment of children remains a 
critical issue for nutrition and diet-related 
studies and is among the most frequently 
cited limitation of such studies. 56 ' 57 

This study was a cross-sectional design; 
therefore an additional limitation is that 
causal inferences cannot be made. The 
actual direction of the observed relation- 
ships is unclear. Two recent studies 5859 have 
been published detailing the effects of the 
introduction of large food stores in neigh- 
borhoods without such retail outlets.These 
studies are the first to explore the effect of 
an actual retail intervention and may serve 
as a starting point for determining causal 
pathways between neighborhood food en- 
vironments, dietary behavior, and weight 
status. I nteresti ngly, the authors of the two 
studies report conflicti ngfindings regarding 
the effect of the added food store outlets on 
fruit and vegetable intake. 


Finally, thisstudy was conducted in a ma- 
jor metropolitan area; therefore the results 
cannot be generalized to other settings, such 
asrural communities, wherethevariation in 
avai I abi I i ty an d accessi bility of food storesis 
limited. 51 ' 60 

TRANSLATION TO HEALTH 
EDUCATION PRACTICE 

The personal and social burden created 
by obesity and related diseasesin childhood 
calls for health education researchers and 
practitioners to address these problems 
through methodsbeyond individual lifestyle 
chan ge.Therolethattheenvironment plays 
i s o n e th at n ecessi tates f u rther investigation. 
Applying social ecological approaches to 
health education research can provide new 
perspectives on explaining health behaviors 
and designing more effective health educa- 
tion programs. 

Health educatorswill benefitfrom gain- 
ing knowledge about the role social and 
physical environmentsplay in supportingor 
hindering positive health behaviors. Health 
education research has had some success 
in family-based interventions addressing 
household availability and accessibility of 
fruits and vegetables. 61 ' 62 H owever, thehome 
availability of fruits and vegetables may be 
determined by theavailability and accessibil- 
ity of these food items in the neighborhood 
food environment. A critical next step in 
this line of research will be to examinethe 
food purchase behaviorsof householdsand 
determineif associations with theneighbor- 
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hood food environment exist. 

Despiteitslimitations, thisstudy addsto 
thegrowingliteratu reidenti tying theroleof 
thelocalfoodenvironmenton healthyeating 
and weight status . 63 A particular strength of 
thisstudy isthat it used observed measures 
of the food environment, namely through 
techniques such asGIS mapping. Further- 
more, it isoneof the first studies to explore 
the association between the neighborhood 
food environment and childhood diet and 
obesity. I n reviewingthe literature, only one 
study has been published examining the 
association of the neighborhood food en- 
vironment and childhood obesity . 64 Future 
research should further explore barriers to 
fruit and vegetablepurchaseat theneighbor- 
hood level, specifically addressingtheroleof 
the cost of fruits and vegetables in available 
food stores. Such investigations, coupled 
with findings from thisand similar studies, 
will aid in informing potential community 
and policy-level prevention efforts. 
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